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An aayiranetrric hicjh-ypoed date* tran:»miaj?.i on meLhod j.n a 
mobile corairmni< rations network 

rho prefl(?nn invention relates to a method fox- 
transmitting data over the radio path in a mobile 
communications system based on time division multiple 
access (roMA) r in which system several time- ©Jots of a 
frame may be allocated to a mobile station for data 
t ranomlsaion . 

British Patent Application No. GB^2, 232, 562, 
applied by Philips, disclose method for transmits no, 
da La over a tinift-division duplex channel- In accordance 
with the proposed method, on* or more channel.? are 
allocated for data transmission. Kach channel consiaLu 
of a pair of: t ime-&iot s . When it it; detected that data 
transmission is or wij.l be asynuneLrn c, the unused time- 
slots in thR other direction are released, and they may 
be re-a.7 located lor other purposes. 

In the GSH system (Groupe Specials Mobile) one 
TDMA frame i.S 4.615 iua in length, and consists of oiyhL 
timo-ylots, which are nuinbcrod from zero to seven. The 
numbRi- of the time-sloL is marked xvith an abbreviation 
TN {Time Slot Number) . A full rate traffic ciumuoi 
TCH/F intended for transmit Ling ftpeech and data 
conBij^ts Of time-Slots iirom successive Irameu, having 
the saine timo-aiot number, f,o that trom thR point OL 
view o± the network, it is possible to form eicjfrit 
traffic channels on one carrier wave. The traffic in 
the direction from a mobilo station to a basu station 
(uplink) and Lhe traits c in the direction from the base 
station to the mobile station (downlink) is arranged so 
that reception Lukeu place in the base station three 
bun? La .later than transmission. Thus, the timc-sloL 
number TN of Lhe time-alot in the transmission frame 
35 and that TW of the time -slot in the reception frame are 
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identical. Cor reap u-ndiiigly, in the mobile station, 
ti-ansmiesion take/? plgce some three burst periods later 
than reception. These, events arc illustrated from the 
point of vi€w of the mobile station in Figures 1A - iE. 
5 Figure 1A showa successive time-slots of a mobile 

station located noar a base station, Rx represents the 
reception time -slot, TX represents the transmission 
time-slot, and M stands for monitorinq of adjacent 
cells. Transmiaeion, reception and monitoring Lake 

10 place on different frequencies. Ficjuxu 2B shows the 

time -sluts ol the reception frequency of the mobile 
station, and Figure 10 shovfs the t lino-slots of the 
transmission Lxoquaiiey oi tut; ibobile station. The 
transmission and reception time-slots arc marked with 

15 diagonal linos. Daring the time between transmission 

and reception the mobile station monitors the bCCJJ 
carrier waves of the adjacent cells. Figure ID shows 
the time-slots of the BCCH carrier wave of an adjacent 
eel], and Figure IE the time-ail ots of the UCClJ carrier 

20 wave of a second adjacent cell, The arrows combining 

the time- slots in the Figuxcis Illustrate the frequency 
changes that must toe carried out hy the radio part 01 
the mobile station between reception, transmission and 
monitoring. 

25 Tr nn amiss ion L^kos place in the transmission 

Limo-slot in form of a burst, A standard burst consist 
of two modulated 6Ei-biL sequences ivith u 2<>-bit 
training secjueiice between them. At the heg.i nnino: and at 
the end of the burs*, there are three tail bits. In 

30 order that the auooessive recuived bursts would not 

overlap, there is a guard-time at the end of each 
burst, The actual duration oi t\vn guaxd-time depends 
on the envelope of the transmi salon buirgt, but the 
osual duration oil the guard-time is. in the order oi 30 

35 microsecond* - The guard-time is required u\s the mobiJ e 



stations transmitting on the same radio carrier v&vc 
are within a random distance from the base station, £n*J 
the propagation time of th6 rad.^o waves from the base 
station to the mobile station thus; varies from r.tme- 
5 slot to Lime-slot, therefore, Uie duration of the 

bursLa transmitted in the time-slots must be sl.iqhtly 
shorter than the time-slol in order to avoid 
overlapping of the bursts transmitted in adjacenL time- 
slots daring the reception at the base station. In 

1.0 order that the gnard- lirue would be a?; *:hor'L. us ijossible 

and the mobile sLation could still be remote from the 
base station r the propagation delay of the transmission 
of a mobile station located remote from the base 
station must be compensated. Therefore the system ie 

10 arranged to be such th&t the base station adjusts the 

transrnisa.l orx time oL each mobile station dyn&mi cully on 
the basis oi the bursts received from them. The base 
station provicJeR the mobilo station with a so-callod 
timing advance TA, ticcordinq to whAr:h the mobile 

20 station adjusts the starting moment oi its 

transmission. Thus, in a mobile station located remote 
from the base station the time between reception and 
transmission is remarkably shorter than in a mobile 
station located near the base station. 

?S> In accordance to what has been St a Led above 

and Fiqures "1R - 1C, the GSM sysLem is optimized to use 
as a traffic channel a pair <:on»i<vt5ng of one t laic-slot 
oi successive downlink frames and a corresponding 
time-slot of successive upJink frames. Thus, it Is 

30 possible to ewp.l oy in the mobile staLlon iust a simple 

radio part, which syntheaiieg the different frequencies 
for reception, transmission and listening to the 
adjucenL ceils. In order that the frequency synthesirer 
would have sufficionL Liine to tone in and settle on a 

35 new irequency in order to carry out Lhe required 
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changes of irequencyj the transmission of the tnoMle 
station in detern&lnud to take place in the way 
described above v/.i.th a delay with respect to reception. 
Correspondingly, a aur*±*:i crient time still, remains 
5 between transmits ion and reception for monitoring the 

frequencies of thy adianent ceils. 

The prior art Li-attic channel arrangement, 
described above is attended by the drawback that the 
use Of only one traffic channel time-slot irom each 

10 frame allows e very small capacity, u.g* in the. GSM 

system Lh£ juaximum data transfer rate on one traffic 
channel is 9.6 kbit/s. 7n the last fow year;? there has 
been a remarkable increase in the demand for high-speed 
data services in the mobile communications networks. 

l.S *'or making use o.f "[SDN (integrated Services Digital 

Network) circuit SV/itched digital data services, for. 
instance, transfer raLeu of at least 64 kbit /a wo\nd bo 
required. Data services of a public a-w itched telephone 
network PS'i' N, such <1\l> modems and telefax Larmina.l b of 

20 the class G3 require higher transfer .rates, such as 

14.4 kbit/s. An expanding moa of mobilo data 
transmission retiring higher data transfer rate:* Lhan 
9,6 kbit/s are- mobilo video services The minimum data 
transfer ruLc in video transmission can bo e.g. ) (j oi 

25 31 kb.it/s- 

T b e t r ans f e r r a t e h of t h e prose » t mob i \ e 
communications networks are not sufficient, however, 
for meeting these new demands 

For increasing the data transfer rate, various 

30 methods have been studied in connection with Lhc* 

development work carried out at HTSX (European 
Telecommunications Standard Institute). These xuuthod3 
are herein generally referred to as HSOSQ {Hiqh -Speed 
Circuit Switched Data) . Suggestions have been made 

35 e.g. for uhanging the frame -Structure. It i.s a 
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complicated way, however, uince it x^c-uld require 
changes in the present GSM system. Another suggested 
way of increasing the data transfer rate is to employ 
more than one pair of channels, that lo, several 'XPMft 
o time-slots from each frame for one mobile station. A 

high-speed data signal is di stribut^d at the 
transmitting end into- parallel channels mentioned 
above for transmitting 1-heni over the radio path/ and it 
is combined again at the receiving end- It is thua 

10 possible to offer data Lrcjuicinission services having a 

data transfer rate which is up to eight-fold as 
compared with the -Standard data transfer rate r 
depending on the numbur of the allocated traffic 
channels This is termed as a muilti^slot access 

IS technique. 2t i3 characterised in that there .is an 

equal number of time- slots available both in the 
transmit Ling direction and in the receiving direction, 
i*e. it as symmetric and provides an identical 
transmission capacity in both directions- In this 

20 respect :i t. is similar LO connections of a fixed 

network, which are usually symmetric in both 
directions , 

The symmetric 31SCSD method employing several 
t:ime-slots is attended by a few drawbacks,- however. An 

25 arrangement , for instance r in which two successive 

time-Blots, e.g, time-slots 2 and 3 r would be used for 
transmission and reception would be extremely difficult 
Lo implement in practice, since the problem caused by 
an arrangement of this kind is the iact that there 

30 would bo only one Lime-slot between reception and 

transmission, that is, a time of some 557 microseconds, 
When taking into account that the timing advance 
required for the transmission shortens this time, the 
actual minimum time required between transmission and 

35 reception is only some 3 4 0 micro-seconds, cons iderincj 
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the maximum correct ion ol the propagation delay used. 
This is an extremely critical time for a synthesizer to 
carry oat c\ 45-MHx frequency hop and settle onto a new 
frcqu&ncy* This i« possible, however, provided that a 
5 method suggested in ih<* patent application Ro, 1*1-2 94 

2082 filed by the applicant on Dccen\ber the 15th, 1994, 
Is used (the application iu not public on Uiu filing 
date of the present application). If, again, e,g. time- 
slots 3 and 4 would fce employed in the downlink 

10 direction, and time -slots 4 and 5 in the uplln): 

direct I.011, the time? between transmission and reception 
Of Lhc mobile a tat ion would be reduced down to two 
t.inift-s] ots, during which the radio parti; of the mobile 
st a Lion »hould carry out Lvo major frequency hops: a 

15 fast hop from transmission to monitoring, anrt a hop 

ix^om monitoring to reception. This is very difficult to 
"i Tttp lenient r in addition, the difference between the 
time- slots does not comply with the present standards r 
which would cause problems in the network when 

'AD allocating time-R.lota for other traffic 

If there are throe or more pairs of channels, 
one set of radio parts is no longer sufficient for a 
mobile station. In the case of throe pairs of channels, 
e.g. time* -slots 2 r 3 r and 4 r transmission would sLurt 

2 5 immediately alter reception, and, considering the 

timing advance required for transmission, transmission 
would In practice sLart before the end of reception. If 
there are three or more time-slots, the mobile station 
would have to L run ami t and receive simultaneously, 

30 which would naturally require two set?* of radio parts. 

Furthermore , when the number of time- a lots exceeded 
four, there would be no more time for morkitorino, the 
adjacent cells with one set of radio parts, which would 
result in the fact LhaL there would be no information 

35 on the adjacent eel la available during data 
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transmission. This informs Lion is required for 
handover. 

The object of the present information is a 
hiojn- speed data ttansmiasion method having none 01 the 
5 drawbacks of the prior art HSCSO method. 

An object of the invention is to achieve a 
simple structure which would require only minor; changes 
ii) the present network and enable the uae of a mobile 
station whose structure would be nxmplc-x than that of 
10 a mobile Station capahJe ol symmetric HSCSD 

transmission, in which case a smaller number of 
synthesisers and, only one r.?<rJiu part would be. 
requ.1 red. 

Another object is a channel arrangement. - that 
3.5 would save both Lhc traffic channel capacity of the 

radio path os enmp^retf with the present situation, and 
the transmission capacity o± the fixed part of the 
network , 

Another object is to reduce the interferences 

20 caused by the data transtnisBi on both aL the base 

station and in the mobile station. 

Yet another object is a method thaL loads 
particularly the transmitter of the mobile station a? 
lit Lie* as possible, and consumes leas energy, 

25 The above objects are achieved with a method 

ill accordance with the invention, which is 5 
characterised in what is claimed in claim 1. 

The invention is based on the idea that high- 
speed data transmission in a cellular network. 

3D environment is likely to be strongly unidirectional, 

that is/ the data stream mainly takes place in ons 
direction, and during a connection, there is not much 
need for transmitting data in the opposite direct ion. 
in practice r the need to receive data ia probably 

35 stronger than the need to transmit, as a result Ol 



8 

which a larger capacity is needed In the downlink 
direction- In accordance with the invention, the 
connection may be adapt cid to this fact no thah the 
connection is asfymmetric, provid.i ng a large 
5 transmitting oapacity in the direction In which the 

moflt of the data stream is passing, whereas the. 
transmit Liny ca pa city ia smaller in the opposite 
d.irert,ioTi. The transmission and reception time-slots 
arc advantageously arranged asymmetri cally so that 
10 there i3 no or jvst a little transmission and reception 

taking place simultaneously, in which case simpler 
radio parLS are 3u±'f'icient in the uiobi *e stat ion an 
compared with the case in which the- advantageous 
arrangement- would not be carried out, 
15 During the eatab-1 ighment. of 3 high-speed data 

connect j on r the mobile station communis at to the 
network, ita demands concerning the data transfer rate. 
These demands may include the following parameters: the 
maximum capacity in reception at id transmission, the 
20 det>ir£d grade o± service and the veqm rerS. grade of 

}?t!rv.ice. 'i'he maximum capacity indicates how many time- 
slots in the transmitting add receiving direction at 
the most the mobile station is able to handle. The 
desired grade or service -determines the data transfer 
25 rate kbit/s the mobile station wishes to u^e 

particularly for the connection in question. The 
c^ei T:eo s data transfer rate i- 1 * also the maximum data 
transfer rate that may be allowed the mobile station 
for this connection. By means or this parameter the 
30 mobile subscriber can e.g. choose for each ca)l the 

data transmission service which is currently the most 
fea^ihlf. in terms of speed and costs. The required 
grade of service determines the minimum rate that must 
be provided lor ensuring the continuity ol data 
3J> transTTO ss.ion. In indicating the capacity, the 
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suggestion made in the field may also bta made use of, 
according to which the mob&le lions are divided into 
classes so that the first cla»s is determined by the? 
fact how many txansTid SS ion tlmo-clots a mobile statjon 
Ti is able to uuc f the ycuond class is determined by the 

Jiact how many reception time-slots a mobxle station is 
&ble to UsO r and the third class is determined by the 
itiu-ximuTn value for the sum of the transmission time- 
slots and the reception time-slots of the mobile 
10 station. 

1'hc above-mentioned parameters allow the 
mobile communications network to rhanqe the data 
transfer uates of individual mobile Stations in 
accordance with the needs end the Lrat'fic. load of the 

15 network within the limits set by the parameters without 

causing any inconvenience to the users . 2n particular, 
the network is able to reduce the da La transfer rate if 
the new cell 6.b not abl e to pv>ovide- the desired data 
transfer rate- in conned ion with handover. 

2 0 On the basis of these parameters the network 

calculates an appropriate time-slot conf iguration . It. 
is possible that the network is not able to provj.de as 
fa3t a connection as would be vi.ehed by the mobile 
station at that particular moment, in ouch a case, a 

25 slower connection is accepted, but, if t ran amiss ion 

resources are released during the- connection, the rate- 
can be changed - 

In accordance with the method of the 
invention, a symmetric connection h&vincf a specific 

30 number o±" channel pairs is allocated First in the same 

way as in the prior art HSCSD method. Thereafter the 
mobile station establishes an asycracietoric connection by 
employing only t.hose transmission and reception tlttie- 
n.l.ots it needs at that moment. The unused time-R.^ote 

35 arc not relec-tsed, however, but they sre kept allocated 
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for the dura Lion of: the entiro data transmission 
although no bursts arc not necessarily transmitted in 
them. 

Tf. an asymmetric connects on ie; u high-speed 
5 connection employing a large number of t .iroe-slcts in 

Lhe main direction of tran^isaion, a mobile station 
v/^th simple radio parts is not sufficiently fast for 
carrying out. suff.i c lent monitoring of adjacent channels 
required by the GSM upeci.fi cation. In such a case, the 

1.0 ittobile station may inform the network of iL^ ueducftd 

measurement activity- It is also possible that the 
network concludes from the measurement reports it has 
received, either on the b&iiiu of their content und/or 
the lowered frequency 01 arrival, that the measurement 

15 activiLy ha a decreased. In both cases, the network may 

taXe into account the reduced Measurement- capacity upon 
prep* ring handover. 

Tn the following r the invention will be 
described in closer detail by means of ct preferred 
20 embodiment with relei:ence to the attached Figures, in 

which 

Figures 1& - IE show the use of the t tnie-slota 
of a mobile station, 

Figure 2 shov/s asymmetric transmission when 
?Sy the structure 2 + 1 is applied/ 

Figure 3 shows asymm<2tr ic transmission when 
the structure 3+1 is applied, 

Figure '1 shows asymmetric transmission v/hen 
the structure 4+1 is applied, whereby the monitoring 
30 has been reduced/ and 

Figures 5 and 6 show establishing asymmetric 
transmission starting from symmetric transmission, and 

K^gures 7 and & sl\ow dill cr ant control channel 
alternatives . 

35 It, must be noted that the casus oil asymmetry 
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shown in the attached Ijqn.i:«» are only shown by way of 
example r and they <io not. limit the dogicc ^nd direction 
of asymmetry to those shown in the liqures. 

Figure 2 shows a ease of asymmetric data 
5 ti-ansmisaion in which a mobile £:l~.£Lioii is receiving in 

two time^slots and transmitting in one time-slot, in 
this figure, like in the subsequent fiqures, the upper 
time-slots illustrate the time-elotB of the reception 
frame of the mobile station, and the Lower time-slots 

10 illustrate the time-slots of lho Liiinsmiasion frame. 

The time-Slots Oi Lho xeception frame are tiine-sloLs Ol 
the downlink direction of the serving base wt.Htnon, For 
the seke. Of convenience, the mobile station it; iUBiimsd 
to be near the base station, and the Liccdng advance is 

IS thus not marked in the £iguj:«. Disregarding the timing 

advance in the figures does not, however, have any 
effect on implement lag the in v en Lion. When referring to 
the downlink end uplink time-slots in th^ text, 
denotation Ift+n is ua©d when necessary, wherein m refers 

2 0 Lo Lhc Lime- slots in the downlink direction, and n 

correspondingly to the uplink Lime-slots. E.g. when 
ru H erring to a mobile station, r]-r2 demote* that 
xeception is rarned out in four time -slots oud 
transmission in wo tiiae-slots . 

25 In Die example shown in Figure 2, the l?a te- 

station is transmitting in tiroe~*0.ots 0 and 1, and the 
mobile station is transmitting in time-slot 0. It was 
stated above that the transmission of the mobile 
station is arranged to take place three burst periods 

30 later than the reception, whereby the tixne- slots having 

the same nomber form a traffic channel. In the case 
shown in Figure 2 4 the first reception time-slot 0 and 
the- Lruiisiuisuio]) Lime-aiuL 0 lorftl ft pair, but there is 
no corresponding tranmmi S8i on time-slot 1 for reception 

35 time-slot 1. As a result, the mobile station is -able to 
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receive data from the network with a speed double the 
speed o± u prior art. traffic c-hamiel comprising one 
t-inift-f?! ot, bat, since there is only one transmission 
time-slot/ there is Liine tar the mobile station to 
5 carry out monitoring of the adjacent base stations 

during the frame. This is marked with H r This 
asymmetric use of tirue-aiotB enables the use of a 
conventional mobile telephone having one set of radio 
parts for receiving high-spaed data, and maintaining 
3 0 full Tnobi.i ity, as sufficient measurement data is 

obtained from tins adjacent base stations. 

The described time-slot struct ure can also 
naturally be applied LO the* opijoaite symmet.iry, that XS, 
the mobile station transmit?? data In two time-slots and 

receiver data in one time-slot only. 

Figure 3 shows «in asymmetric case In which a 
mobile station is receiving in three time-slots and 
transmitting in one time- slot, in tb« figure, th« 
reception time-Blot:* are 0, 1 and 2, and the 
20 transmission time- slot is 1. "if the transmission time- 

slot were the counterpart of the first reception tiine- 
R.lot, it would be time-slot [>. Regarding the timing 
advance, the symmetric transsi would start before 
the ond of reception in tiitie-slot 2, which ivrould 
require a second set oil radio parts tor generating the 
frequencies. This is avoided so that the transmission 
time-slot is 1, in which case the frequency synthesi ?.er 
has a time of almost one time -slot to T.irme in onto the 
transmission frequency. After transmission, there is 

30 st.il I a time corresponding to three t:i me-s 1 or* for 

carrying o\it frequency monitoring of the adjacent base 
Stations. In the CaS£ of asymmetry shown in the iiqure, 
the. mobile station is ab.l fi to .receive dat* from the 
network at the speed throe times faster a-j cumpo red 

35 with a prior art txaff?c channel comprising one time- 
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slot, but r since there is only one transmission time-* 
s.>ot, and it corresponds to the middle reception time- 
s lot, the mobile station ha£ sui ricicnt time to carry 
ouL the required monitoring of the adjacent channels 
B during the frame. This is marked with M. This 

asymmetric use of lime-slots enables the use of a 
oonventi-cjciaJ mobile telephone having one set of radio 
parts for receiving high-speed data, and maintaining 
foil mobility. 

ID The time-slot structure 3*1 shown in figure 3 

can not ur ally also be applied to the opposite symmetry, 
i.e. the mobile station can transmit data J.n three 
time-slots and receive data in one time-slot only. 

Asymmetry cannot be increased more than showti 

15 in Figure 3 if monitoring of the adjacent Channels in 

every frame, that is, tall mobility or the mobile 
station is also wished to be ensured. If monitoring 
acLivity is reduce d, asymmetry may bt increased 
further, yet maintaining the present mobile station 

20 equipment coinpritsiiics only one- converter. II juoniLuriny 

were entii-eiy omitted, it would bi» possible to employ 
as many as five tirce-slots, whereby no time \*ould be 
left for monitoring j f the mobile station only had one 
set of radio parts, in such a case, high-speed data 

2S transmission can be maintained only as lono. as the 

mobile station remains within th<* coverage area of its 
sorvice cell, where the field strength of the reception 
signal is sufficiently Uigh. Upon approaching the 
boundary area of the ceXils, the field strength becomes 

30 weaker, and the coimed-ion would break up, as the 

measurement results required for handover are lacking. 
The latest measurement results the network has are the 
results reported by the mobile, station in the; idle 
state- boloru os t iliblishing t.h« data connection, and the 

35 redio environment is not known to the network at the 
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moment handover ift required, II iu possible to employ 
five time-slots, and thus the minimum data transfer 
rate px'ovided that the measurements are carried ouL 
during the idle frame of the multif raroe , 
h AG is well Jmown, on a full -rate traffic 

channel in the GStM $y*Xcm u 2(i frame mu ] tif ram<j 
consists of 24 traffic Channel frames {TCJU frame) , one 
Slow control Channel frame (SACCJJ frame) during which 
the mobile station transmits a measurement report, and 

10 one idle frame. When a time-B.?ot Of a SACCH ixame iB 

used oniiy for transmitting the meaaurement report, the 
report is updated in the present G3M system at every 
480 ma, that is r about twico every second, 'i'he GSM 
specification Enables monitoring measurement:* aJ ro 

15 duuinq the idle frame. If the HBasuremenha are carried 

out only then, i.o. only once during a 120-m« 
DiulLi frame, it ie possible to measure the BCCH carrier 
wave of one or more adjacent base stations. 

Me.a. wring a sufficient number o± carrier waves 

20 of the adjacent base station* requires so much time 

that updutinq the reeu.l.t.R is slowed down us compared 
with the normal Situation. Thits also means that the 
mobility of the mobiio station i« reduced. In 
accordfincc wilh the present invention/ measurements may 

25 also be carried out during a SACCH frame Which ha* been 

allocated in accordance with the second embodiment, but 
which .ii? unused. This improves the situation compared 
with the Ca*JO in which measurements are only carried 
oat during an idle frame. 

30 Tn accordance v,ith figure 4, four time-Riot* 

are ^.?ed for receiving dat&, that is r time-slots 0 - 3, 
ar\d only one time-slot r i.e, time-slot 2 is used for 
transmission, Timt*-*jlot 2 is the counterpart of the 
last reception time-slot but one. The asyrtanetry xs thus 

35 4*1. There axe only two time-slots between transmission 
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anri reception. So that a mobile telephone having a 
single set of radio parts has no time for monitorino, 
measurements, but. th^y are carried out during the idle 
frame. The tuobil e station can inform the network oi 
5 its reduced measurement activity by setting an 

appropriate indicator to the measuremont report, The 
network may al.so conclude on the bat; is of the content 
or the decreased amount of tha m«c*3urement reports that 
th« measurement activity has reduced. 

10 Correspondingly, time-slots 0-4 may be used 

lor reception, and Lime-slot 3 for transmission, H n 
which case the asymmetry ia 5+1. When the amount of 
monitoring is reduced, it ia still possible to employ 
a simple mobile station having one Bet of radio parts, 

li> The asymmetry 4 + 1 and f> 1 1 may naturally also 

be applied in I he opposite direction,- in other words, 
the mobile* station can transmit data in four or five 
time-a lor.j s and receive data in one time- a lot only. 

The above description discloses the principle 

20 of symmetric data transmission. No attention has been 

paid to the feet how the tin&e-slots to be used arc 
formed. They can be formed at lea ah in tv/o ways. The 
mobile station has informed the network at the 
beginning of the connection at the latest what a ret its 

25 abilities, wishes and requirements in the transmittinq 

and receiving direction. As regards the wishes, the 
mobile station may provide parameters "the desired 
grade of service" and "the required grade of iierv.-ice'\ 
The desired grade of" service dot ermines thfi data 

30 transfer rate kbit/5 the mobile station Irishes to uae 

for this particular connection. The required grade of 
service de terminer Lhe minimum speed that must be 
provided Lor ensuring a continuous data transmission. 
In add j tn on, the mobile Station may provide the network 

35 with information on its reduced measurement capacity, 
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provided t.hat the desired yrcaido o£ service is such that 
no LilttC is allowed lor the monitoring me a Pill" emeriti in 
accordance v/it>> the GSM specification. If Ihe mobile 
station.? are divided into different classes on the 
5 basis of their capacity as suggested in the field r the 

network is informed of the* capacity in a menage 
IrunSiuitLod by the mobile station, the message 
containing a class indicator. 

The network culoulutoy how many symmetric 

10 channels v*m be allocated in the transmitting and 

receiving direction wheu regarding its current, capacity 
and the capacity of the mobile station. Thereafter, it 
provides a specific asymmetric time- slot configu ration, 
reports iL to the mobile, station, whereafter data 

IS transmission takes p.l ace , The t\me-*lot configuration 

may change during the cummuLioii if necessary. 

The application program of a device* such as 
a* PC connected to the mobile station may automatically 
provide the mobile station v/ith the information on the 

20 r<=q\n red op "I ink and downlink timft-s] ots or the data 

transfer rale. They can be included in a Cali_Se±_u p 
message. In an Assignment Command message the network 
may communicate the allocated time-slots to the mobile 
station* This message may c-unUun acparuLc descriptions 

VM> of t.he uplink and down J ink channels. Correspondingly, 

a Jiandover_Coramand message transmitted in a handover 
can ^eparaLely provide the uplink and downlink 
channels. 

In accordance with the embodiment show) in 
30 Figures 5 and a prior art ayttuoe.Lxio H3CSD method is 

applied, in accordance with the method, the member of 
symmetric channel pairy calculated by the noUorlt is 
first, allocated , Figure b (channol poii-s 1, 2. and li in 
this example). The mobile station does not have to, or 
35 .it is not able to uao more than one time-sloL in the 
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transmitting direction. It thus leaves time-slots 1 and 
3 unused anrJ transmits data only i.n time-slot 2. The 
network doet; not need to be aware of the action oi the 
mobile station, a£> if it does not receive data from the 
5 unused time-slots 1 and S of the mobiio station, it 

will not read in any way, but assumes that thare hay 
not been anything to transmit. In Such a case, the 
action rc:Jombles a case Of prior art DTX (Discontinuous 
Transmission) . If four or; five padrs of: cKannels have 

10 boe>n allocated, the- mobile station will lcuv<z a desired 

number of time-slot;* in the opposite direction unused, 
and additionally carries out monitoring with a red\iced 
activity, AO Shown in the explanation of Figure 4; IL 
the telephone has effective radio parts, it may 

15 naturally carry out cfcon.vtoring simultaneous J y with 

Transmi t ting or receiving da La, 

The network advantageously first allocate*? the 
symmetric pairs of channel S r whereafter the. mobile 
telephone and r.he n<jUork may negotiate on the 

20 asymmetric t rati ami 3 a ion required by the mobile 

telephone, and the network will then set. the suitable 
Lime-siots. 

The measurement results are mainly transmi tted 
on a SACCK ohanne3 associated with data transmission, 

25 that ia f the same channel that i3 used for transmitting 

data is al^o used for transmitting the measxirement 
reports. The network has gi^on art order at which tiiue- 
slot it expects to receive measurement reports . There 
may be one or more SACCH channels. It iftay a. I so have 

30 indicated which time-slots are used for transmitting 

data, it is possible that when two or more timc-slutii 
havR bRen allocated symmetrically, the mobile station 
may use one Lixoe-alot for transmitting measurement 
results only, E.g, in the case oL Fiqure the mobile 

35 station receives high-speed data in reception time- 
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ait?Li I, 2, and 3, in the transmitting direction it 
doe^ not employ time- slot 1 at. all, it transmit? data 
in time- s lot. 2, and the measurement results in the 
SACCH channel assoelaLeci toLXh timc-sloL 2. IL is also 
r> posoiWe that the mobile station iibp.r a.1.1 the symmetric 

tijiiti-alots allocated to it for transmission, but unly 
one or a few time-slots are sufficient for reception, 
i.e. t ransniis sion oil tho b«.i:»<5 S La Lion. In auch a case, 
the network will tel .1 the niob.Oe station at which time- 

10 slot to transndt- 

Fractically in all c^ses of symmetric &c\La 
transmission a slow control channel SACCH and a last 
connect ion -specific control channel FACOH are allocated 
to one pair- oi titnc-^loLii Only. As is well iuiown, Lhti 

IS L'ACCiJ channel is forined of the traffic channel so that 

a few traffic channel time-slots ar« 11 borrowed" for 
transmitting control information to the mobile station. 
Therefore, in the present GS>i system there must be at 

least one time-slot Uctviny Lho samo t imt'.-ulot number 
20 both in the transmit t inq direcLion and in Die- rsiceivinq 

direction, it is not necessary, however, that the first 
time-fllot in the direction in which Lhor^ Lire ie3s 
Lima-slots should be the count erp sr+ - of fcne fii'st time- 
Slot in the opposite direcLion* Thus, G.g. in Figure 4 

25 the counterpart of transitu ssi on time-alot 2 ia. only the 

third reception time-slot. 

For transmit ting control inf ormat ion, Lhe 
control channe] 3 can Lie arranqed in a vurioLy o± ways. 
It there ure moro time-slots available in the dovnlink 

30 direction than in the uplink direction, iL is possible 

that all Lh<: downlink ti.Tne -slots are nnert for , 
transmitting control inforrnHhion, whereas in thc> uplink 
direction, control information IS transmitted e,Cj. in 
one time -slot only- In suoh & c&se, one uplink Lijue- 

35 sloL forms COlltro) channel pairs with GOU<5i*iii downlink 
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time-iiiot'j. The id*>a is illustrated by means of figure a 
7 and fc- 

In i-'iOuue 7, fc.irae.-s lots 1, 2, 3 and 4 are 
avail&blu in the downline direction, and ticne-aloL^ 
5 marked with letters a and n are available in the uplink 

direction . Control i n format ion if? transmitted in till 
downlink time-slots, but in the uplink direction, 
control information related to Lhe downlink time-.^Lots 
1 and 2 is only transmitted in time-slot a, &i\<l 

10 co r responding J, y, control inforcnatioi* related to the 

downlink tirao-slots and A is only transmitted in 
fcuno-rslot b. Thus, the first group ol traf f i c channel 
paii-R Is composed of time-slots {l, a> and (2, a) and 
the second 9 roup of channel pairs is ootnpo*ed ol time- 

15 slots <3, b) and (4, b) . 

In F\gure G, control information . is 
transmitted in Lime -slot -5 1, 2 and 3 .in the downlink 
direction, but, in the uplink direction, all control 
information is t ran Knotted in tirr.e-«lot a only. Three* 

20 pai.rs of control channels are thus forced, namely r.lme- 

sloL pairs [\, a}, {2, a) and (3, a ) . 

The disoloaed asymilftOLric high-SpOGd data 
transmission enable.? saving the batter ?es Oi the mobile 
station, aincfi in most cases the datu stream is 
directed towards the mobile. Station, and its need for 
transmission only minor, and the transmitter having 
a high power consumption is turned on on.ly 
occasiona.l.3 y, in the case ot the second embodiment, the 
problem is that part of the time-*loLs ol located to the 

30 mobile station remain unused, but on the other hand, ir. 

provider the advantage Lhat the interference of the 
:>ame frequency channel is reduced in another mobile 
fltation or in a base station, depending on the 
direction of the a Symmetry. 

3$ The above explanation and the figures 
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AflBociated therewith aire* only iciL ended LO illustrate 
the present invention. Different variations and 
modifications of the invention wil.l bft obvious to 
persons skilled in the art, without, deviating from Lhc 
b lscooc and the spirit, of the invention set forth in thR 

att^cheri claims. 
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I The ^L-,h Per —.1 •( c 0 
[ PC" lr».^r.-.i.:::.ru? A;. ^Kcatlon 

Z5 -1^1936 

'.- Claims : 

1 . A method for high-speed data transmission 
between a mobile station *>nd mobile commuzii editions 

5 network in a mobile communications system based on 

time division multiple access (TDMA) , wherein said 
wiethod comprises: 

using for the transmitting direction a 
frequency different from the frequency nsod for tha 
10 receiving direction; 

allocating for the data transmission at least 
two time slots in st. least ono direction; 

said method beiny characterized by: 
employing time-slots asymmetvically so that 
15 in the transmitting direction end in the receiving 

direction the number of the time-slots corresponds to 
the currently roo,Uired data transmisj?n,D7i rate in <saoh 
respective direction, 

further keeping allocated those tiirte-slots 
20 that are not used for data transmission, 

selecting time-slots us«d for . data 
transmission in each direction such that even at 
maximum timing advance the mobilo station does not 
have ta send and receive simultaneously with one set 
2 5 of radio parts. 

2. A method as claimed in claira l r 
characterized in that the number of tho time-slots 
used for the transmitting direction and the receiving 
direction are allocated asymmetrically directly, at 

30 call establishment time, 

3. ft mothod as claimed in claim 1, cha.rfiC- 
terizod in that the number of the time-slots u^d 
for the transmit ting direction and the receiving 
direction are allocated symmetrically at call 
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establishment time and tbo allocated time-slots are 
used asymmetrically, 

4, A method as claimed in claim l t charac- 
terized in that the number of the allocated time- 
slots can be changed during tha data connection, 

5* A method as claimed in claim 1/ chatac- 
teriijfjd 3.n that the number of the. used time-slots 
can be changed during the data connection 

tL A method as claimed in claim 1, charac- 
ter izsd in that the mobile station and the network 
negotiate which time-slots aro used for data 

transmission. 

7, A method claimed in claim 1, 

characterized in that the mobile Station informs 
the mobile communications network of how many 
transmission time-slots and reception time-slots it is 
Able to use at the most and/or which data transfer 
rate it wishes to havG for the data connection, 

5. A n^thod as claimed in claim X or 7, 
characterized in that the mobile station informs 
the mobile comRmniCfiitions network of its capacity by 
means of the maximum value for the sum of the number 
of the transmission time-slots and reception. tim£- 
slots, whereby the transmission time-slots and 
reception time-slots used for data transmission are 
choson, so that the sum of. the nurtibors of the time- 
slots is not higher than the maximum valuo o,iven by 
the mobile station. 

9. A method as claimed in ci*im 1, 
characterized in that tho mobile station monitors 
neighboring base stations during data transmission^ 

10 * A method as claimed in any ona of the 
preceding claims/ characterized in that at least 
one downlink time-slot and one uplink time-alot fozm a 
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pair of transmission "channels for t ran anil I : I; Vng control 
information, whereby the transmission channel is 
advantageously a slow associated control. channel 
(SACCK) in accordance with the GSM System. 

11- A method as claimed in claim 10, 
characterized in that at least ono time-slot in 
one direction has fct lsast two counterpart s in tho 
opposite di section, whereby two pairs of transmission 
channels are formed. 

12. A method as claimed in claim 10, 
characterized in that each time-slot has, in the 
direction in which fewer time- slots ar* used, a 
counterpart of ita own in the direction in which more 
time-slots are used. 

13. A method as claimed in claim 11, 
characterized in that afc less*;* ond time-slot: ha«, 
£n the direction in which fewer tima-slots are used, 
at least two counterparts in the direction in which 
more time-slots are used. Whereby at least two pairs 
of transmission channels drC formed, having one US.mc- 
alot in common. 

14. A method eg claimed in claim 10, 
chaxaccerizsd in that the mobile station uses this 
control channel for transmitting the results of tha 
monitoring measurements of the. adjacent channels it 
has carried out. 

15 . A method as claimed in any one of th* 
preceding claims, cha r a c t q r i a e d in that the mobile 
Station carries out monitoring measurements during 
such a control channel frame of a transmission. Channel 
used for data transmission in which no measurement 
results aru transmitted , said frame being 
advantageously a slow control channel, frame (SACCH) in 
accordance with the GBH system. 
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